Oestrogen and the cholinergic hypothesis: implications for oestrogen replacement therapy in postmenopausal women.
Cholinergic deficits in the basal forebrain, hippocampus and cortex are thought to contribute to the risk and severity of cognitive decline associated with ageing and Alzheimer's disease. Work in our laboratory has demonstrated that in rats, basal forebrain cholinergic neurons are affected by physiological fluctuations in circulating oestrogen and progesterone, and that long-term loss of ovarian function produces decreases in cholinergic parameters and nerve growth factor receptor (trkA) mRNA beyond the effects of normal ageing. Conversely, short-term treatment with oestrogen or oestrogen plus progesterone produces increases in cholinergic parameters and trkA, as well as increases in potassium-stimulated acetylcholine release, that are consistent with an increase in basal forebrain cholinergic function. These findings are consistent with recent studies showing the ability of oestrogen and progesterone replacement to enhance spatial memory and reduce performance deficits associated with hippocampal cholinergic impairment. We hypothesize that similar effects of the ovarian hormones on basal forebrain cholinergic neurons in humans may contribute to the effects of hormone replacement on cognitive processes that have recently been described, and to the ability of oestrogen replacement to reduce the risk and severity of Alzheimer's-related dementia in postmenopausal women.